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Program Goals gl cilaal

The general aims of the program are to:

1. Provide the students with specialized studies relevant to the basic sciences,
in which students are provided with educational foundation for a range of
careers in chemical sciences and their related industries.

2. Practice the students on a range of skills and techniques related to
chemical sciences, to carry-out experiments using advanced techniques
considering risk management and safety requirements.

3. Developing the student's employment skills, with understanding the
problems and developing appropriate solutions, which qualify them to
work in the production, chemical sciences fields and the related industries.

4. Practice students on the large and small industrial projects, as well as
reviewing of quality control processes. Introduce the student to the
concepts of quality control assurance systems and their applications to
familiar situations.

5. Instill in students the role of chemical sciences in society developments
with approaches that meet community needs taking into account
economic, environmental, social and ethical requirements.

6. Enhance student's self-long life — learning, personal skills and attitudes
essential for successful performance, as a basis for future studies and
career development.

7. Cooperate with industrial and service institutions through training and
providing consultations and professional services in the various fields of
applied industrial chemistry.

Intended Learning Outcomes (ILO’S) ddagioal) aladl) s 3
A. Knowledge and Understanding:

By the end of the program of the Applied Industrial Chemistry, graduates
must be able to demonstrate knowledge and understanding of:

1. The basic concepts, theories and techniques of relevant basic sciences.

2. The related terminology, nomenclature and classification systems in
different topics of chemistry and their applications in industries.

3. Theories, facts, concepts, fundamentals and the techniques related to the
different branches of chemistry and their industrial applications.

4. Characteristics of the different states of the matter and elements including
trends within the periodic table and the related theories.
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5. The principles, procedures and techniques used in chemical analysis,
characterization and structural investigations of different chemical
compounds.

6. The major types of chemical reactions, their characteristics, mechanisms
and their kinetics including catalysis.

7. The principles of thermodynamics, quantum mechanics and radiation
chemistry including their applications in chemistry and industry.

8. The constitution, properties of the different chemical compounds,
including the main synthetic pathways and mechanisms.

9. The concepts of quality control assurance processes and their applications
to familiar situations.

10. The relation between the studied topics and the environment.

11. The principles, procedures and equipment of unit operations and control
processes of chemical engineering.

12. The technologies of different synthetic fibers, polymers and
petrochemicals, inorganic minerals, nanomaterials and foods.

13. General safety rules and codes of behavior in chemical laboratories.

14. Strategies and challenges involved in running business and demonstrate
entrepreneurship skills.

B. Intellectual Skills:

By the end of the program, graduates should be able to:

1. Differentiate between the different states of the matter, elements and
compounds based on the recognition and quantification of the properties.

2. Interpret chemical data to confirm the chemical structures and determine
chemical composition of chemical materials and industrial patches.

3. Propose mechanisms for physical and chemical processes relevant to
applied and industrial chemistry.

4. Apply the wide range of relevant basic sciences and chemical knowledge
to identify industrial problems and find solutions for them.

5. Analyze the obtained chemical information using qualitative and
guantitative scientific methods.

6. Postulate mechanisms and procedures to handle scientific and industrial
problems.

7. Predict the efficiency of chemical, industrial systems and data processing
using computational software and mathematical expressions.

5
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8.

Expand their scientific curiosity and creativity within a broad range of

scientific disciplines.

C. Professional and Practical Skills:
By the end of the program, graduates should be able to:

1.

Report on the investigated data and processes, using appropriate
techniques considering scientific guidance.

Plan and conduct experiments and processes applying standard laboratory
procedures to achieve chemical and industrial investigations and tests.

Apply the acquired basic and technological knowledge to safely
implement industrial processes and applications considering scientific
ethics.

Monitor by observation and measurements the chemical properties or
changes, including systematic recording and technical reporting.

Employ computational software and data—processing skills in handling of
chemical information and analysis of industrial data.

Observe and maintain general safety rules and codes of behavior in
laboratories and industrial fields.

Assist in conducting experiments and tests required for academic,
industrial and research laboratories.

Operate modern analytical instruments, organize and manage effectively
scientific laboratories.

Identify and implement the quality systems appropriate to selected
industry.

10. Apply statistical techniques to control the selected industrial systems.

D. General and Transferable Skills:
By the end of the program, graduates should be able to:

1.

Use computers and internet for communication, data handling and word
processing effectively.

Think independently, set tasks, responsibilities and mange problem
solving based on scientific standards.

Communicate through report writing and presentation and participate in
seminars.

Consider environmentally linked problem, society ethics and traditions,
with exhibiting the sense of beauty and neatness.
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Continue independent life-long learning, and get skills needed to
undertake appropriate further training of a professional nature in
companies and factories.

Work effectively, both, individually and in a team to accomplish assigned
tasks and objectives.

Apply the professional and ethical responsibilities related to the chemical
profession.

Academic Reference Standards (ARS)

Tl ! A sal) dapalsY el

In addition to the general attributes of Basic Science graduates, the Applied
Industrial Chemistry graduates must be able to:

1.

1.

Demonstrate the concepts, basic knowledge, principles and theories
necessary for intellectual framework of chemistry, applied chemistry and
chemistry related subjects.

Understand the properties of atoms and molecules as well as the
relationship between structure and reactivity from fundamental to the
frontiers of current research.

Draw on the facts and theories of physics and mathematics as tools
necessary to evaluate and express quantitative chemical information.

Connect the theoretical background about chemistry and chemistry-
related subjects to the applicable field in industry, environment and
society.

Work safely in a laboratory environment and possess the basic
understanding to chemical engineering, management, and quality control
processes that are relevant to applied chemistry.

Design and conduct experimental work, critically evaluate the out-
comes, review and report on practice.

Knowledge and Understanding
In addition the general knowledge acquired by Basic Science

graduates, the Applied Industrial Chemistry graduates must demonstrate
knowledge and understanding of:

1.1. The major aspects of chemical terminology.
1.2. The basic and advanced laboratory techniques for quantitative and

qualitative analysis in applied chemistry.
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1.3.

1.4.

1.5.

1.6.

Fundamental concepts, principles, reactions and technologies of
Inorganic, organic, physical, and analytical chemistry.

Synthesis and characterization methods of inorganic and organic
materials.

Technological and engineering applications of chemical knowledge in
industry, environment and society.

Safe working practice, in terms of managing chemical toxicity,

chemical stability and chemical reactivity, through knowledge-based
risk assessment.

2. Intellectual Skills

In addition the intellectual skills acquired by Basic Science graduates,

the graduates of Applied Industrial Chemistry program should be able to:

2.1.

2.2.

2.3.

2.4,

2.5.

Analyze problems in chemistry and chemical industry and select
appropriate methods to solve such problems

Integrate and evaluate chemical information from wide variety of
sources.

Criticize the techniques and theories to recognize the corresponding
proper applications.

Develop connections between knowledge and understanding of
chemistry and chemical processes and products.

Employ computational software and data processing to interpret the
intended chemical information.

3. Practical and Professional Skills

In addition the practical and professional skills acquired by Basic

Science graduates, the graduates of the program must be able to:

3.1.

3.2.

3.3.

3.4.

3.5.

Plan, carry out and monitor a series of experiments according to
standards for laboratory procedures and equipment that involved in
chemical and applied chemical investigations.

Correlate the laboratory-based practical experimentations with large-
scale industrial work via trainings and visits.

Carry out a competent research technical reports and presentations
related to basic and advanced chemistry and technological development.
Handle chemical safely and conduct experiments and chemical
reactions in a safe manner taking into account risk assessment.

Use appropriate software packages.
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3.6. Participate in and review quality control processes, manage risks and
organize times to finish jobs.

4. General and Transferable Skills

4.1. Use information and communication technology effectively.
4.2. ldentify roles and responsibilities, and their performing manner.
4.3. Think independently, set tasks and solve problems on scientific basis.

4.4. Work in groups effectively; manage time, collaborate and communicate
with others positively.

4.5. Consider community-linked problems, ethics and traditions.
4.6. Acquire self- and long life—learning.

4.7. Apply scientific models, systems, and tools effectively.

4.8. Deal with scientific patents considering property right.

4.9. Exhibit the sense of beauty and neatness.

4.10. Get skills needed to undertake appropriate further training of a
professional nature in companies and factories.




IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

dgalad) da 400 (1) Bala

aslall 3 e S Ao aglell A0S Gudaa il Gl ol Unids dadls il
Mige liall gl sLaIM acads

. Al cllaia (2) 3ala

slaa) anadd aglell (8 Gug )yl ds o e Jgaall 7 Al il
Liall hugid oS5 Juay saize dele 136 2 (helie 4duhs
19l e o4 LS go5s.1 0= Ju Y (Cumulative GPA)

a4y gial) dpnadl) aaizall cleludl aae <l ial) £ g8
4 (AaY) daalal) cilliaia
% 5.88 i ] 1
4 (4akaay) dealal) cilallaia
%20.59 28 A1) clthatia 2
60 (RkaY) Lianail) gali ) cilyllatia
%64.71 i : 3
28 (EaY) dpawdil) gali ) cilyliaia
4.41% 6 oAl JUEAY) @) j8a 4
2.21% 3 P KYPRETRY 5
2.21% 3 T AT £ g 6
%100 136 el clelu axe s 7

Sl il e g 56 (a.00) Biine Gl 8 rdaalal) ciltbia 1

Ll s sl yo Jasad JS (A& ) e JS) (el ) 53 4y jlaa) 3oz delu 4 22e (1)
g (A (LS

DA alad) ARl liaaies lie s -

Ml slaall L o 635 e " jladiaa (e L -

dﬁsm&cucj\ﬁ (o= )2 Juad JS 8 40 Hlia) sadize del 2 22 (<)
Al Sl 2l (e e

b jlge — (A alaid) - Jlae W1 aaly 5 s HLSEY) — 50 gall 4080 - 4yl A8lE)
3Ll ¢ 55l e galia - Agadl A gl o OLENAT - Joal 51l

10



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

saal s Aol adl g aludll AadlSay Ll sia e Shin) GO e aay 2
o lia) aas V) s sISH da o e Vg i gand 4 i

- IS de ) ge Bz Aol 28 2ae ALl cldhia 3
J-}A d o

o | galiale | sl | sl sl | bl | e aal
P4 pu 2 a2 p.04 6 a6 a4 8 clelud) ae

wasadill Gl e A (e Badine el 6 1 pad) JLEAY) <86 4

dnaadidll Gl 8l ama Jolii Baadne dclu 88 230 1 awaddl) aldkia 5
A ke A laY)

Ainhaill oLl OVLaw saal (8 sl JLadl ) y 80 1 g A3 £ g e .6
6 siaall e AU ol Al Jcadll 8 sacies Cilele 3 Al jacady g dclicall
O de sana o Ul gy W daadall U Gand GO Gy o e al )
O (e ansdly G pail) A eliae] aal Cal ) caad JUaal) 4S5 Caailly QL)
L Al Sl Al B jaall (8 COUal) s Sy

el 8 30l L gy cile s 6 oy paill MLhall sy 1 (Alasal) il (7
Clilaial oLl aay ellh g (Aali 5l dpa s8a) el Alcall Culd Gl gl (s2al
O sy Badine cilels 3 aae &l 5 @l g CAN (5 ginall AN sl all Jacadl
Lo ola o pill a8 s dlag) 3e3 13 €lla 5 ASD) Jalaay gyl oy

rdpgaills J gl g 4l :(3) sl

B i O A Ual) dilatl) plaasSl™ el yu GLaiDU aadiall A da il 1
A0l Ja g

(ol g o s dall ale  Jiied) Ay peaall dalad) 45300 3algd Ao Jguandl Y
Gaily Gladall V) Gelaall avay il Jsal) da g pi) (68 g Ledalay W
bl 13gd J W) (5 sl aaiual) Cllal)

o gl Jasadl) o el il 5o sk e o) gas Unila daala - slall IS J sadl) 1L
Logl) Cpadl ol sl i ol gaall 5 Amadall o glall Camdiy Cpaiall GOl sl

O 0355 e Y) age sana i U g el by UL J o8 )5Sy 2
) liliae A0l Balg il sf daladl 4y 5 3algd (& il jall SN & gandll

11



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

(a8 (olie V) & sanall 13gd 18 5 Ll CoBUall a5 oty g oL 30l il 0
C.Au);ﬂfua.mﬂ\ :\A;ﬂ\ o‘)‘)ﬁﬁ Ls.ﬂ\ A2l
A o paliala Ol o8 dalall Galae 488 9o 2ay KN Guladd 5ay 3
aslall e s A o 3l ) B il Cliaiadiill) o g dall LS (pa s SIS
i g zealpall Lnlel) 2aalll 5 40085l all) Laoass il Jagl guzall G 5 (pagalal)

s Al jall ala3 1(4) sala
Ukl A Credit Hours System saalizall Cile Ll allai ga mali yalls 4l jall alai 1
B e A )3 Jsad 8 e e 50 Baaize el 136 &l s ol Al il
el Jeaill (8 jie IS s sl canlST Gl Bas g o8 Badiaall deludl 2
AN g oiela o ol Ay laill Al jall e Baslg Aol Jalad oa g asl )
deludl Jidiy ol Juadll DA ¢ sl 8 Golaill sl Alaall (g all
allall oSl g adl) Jaeall Gl adde 25 6311 Ll sadizall

: Al HAll e 2(5) ks

Aiubl) plpasll) paadt o g lall 8 (asa) LSl A po Joal A jall 30 1
=50 Ll J8Y) e () )3 J g Al dmals il i o)) (s lial
Jadiy g sl 50 il giawe dmy ) aall 028 (38 Cilaalad) ki ) gilal 4pdanl)
el Caai dllae Logliady Cpaud 50 Galiad aal ) (5 sl

gl (9) daas 4ine s (il 53 Josd i e (381 5 O LN (ulad] jgmy 2
Baaiaa el 9 (oall anyg g gue ) I Ul Jasd asd Jann 28K Al jall o
oadaa g Lidell 4l Leale (3.8 555 400400 dadll Waaaad Adlial o g ) jalas
Aaalall

ey O dmala Sl i a )l (e AT Al 525 38 2563 (211 lldall ey 3
alad (Lral) — LN — 3 691) DA Ayl Al J sl (e (s 8 ATl
oA

G sl B oAt cilillaie (sia 1)) Gaadill 8 g IS As s Ul iay 4
(a8 ple JS (e (Ol - alions = i 59 7 53) Al jall J gaadll

12



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

L A Al B AUEY) so ) g 1(6) Baka

jié&wjdjiﬁﬂ&ﬁcdg&gw\ J_}A..Aéd:\;.uﬁ‘)‘)u\ JUM‘@U:\
fsb Lo Ble ) e ge Bl g aalatl) (608 8 ) 8 (e A e Jao (A S

Clelu ¢ saan 00 % 25 82 dside e o0 llhll Clal 4 7 sewddl 2all ]
Go iy LI OOl aledl) g gad 3l el o8l Sl gy gl
s Gy clld drgg o e llall Y dauall o2 Gslad Alls & andll (i)
0 Ay A Al e Uy
A Gl 5 13) (a) psoae il Al o s Aledl) glaiel) Jsaa e llall oy 2
(Llad) d3all) o 4papanl) Dalll Al Hie (g Ll S5 )8l & %25 (e 4l
Gl il Al a
DA (A %25 G ke A @) 1Y) (e) ¥ asie pal lllall Jay (3
bl Llad) aalll g A8l Al Al jaey ) S

- Y A yal) (7)) Bl

O e gana S il A sbine ] (e (oanlST 28 e anadiy cbal aud o
e sall U] (8 agine s Ll 33 agean 515 Ul maail) apa il lld y CoUall
agiac Lusa 5 cagilalaxiad 5 agil 38 5 agd g ydal 188 5 Led () slay Al Cilelad) dae aaas
Al pal) oL agua yiad 28 ) CDISEA) s

soal) Jaa 1(8) Bake

Jonll o) 8 2855 el ) ale Busie pe Ul 5 aalail) () 58] 40SN S 5
Aol Hall Jglaad) slae ] 5 daul jall Gle saaall QO L3 58 dlace) g adle] a5
o bl Jiaad (e oL wi g el SYI Cpadpall e G a5
iy ol A, el aga s dlla 8 sy ol yall Juadll 22y e IV & sal)
A & sl Qe

sd) Al g Joawdll) e ) ga 1(9) Bala
Al gaill e de ) se le sand 5 e dan o jal) Juaill 520 (1)
csl o JS Al 8 Taa) 5 Lo sand Lgtine Qi 5 358 1

13



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

Te gund 3 ydie day i Lgiae Al jall 5 53 2

e saal Lgia g ol all Juadll d3les 8 ()5S clilaia¥) 3 558 3
10588 nall (o Al Juadll 4l 5 ()

AR PP NS PNV I 3

A anlod dra Al 50l 5 5@ 2

2Ll Bdie Glaia¥) s 53 3

sl i g a1 68 :(10) 8k

dxal e 229) V) OLEY) Ban s A e DI Ul (00 5l o s
O UV g sl 8 s O Tig S cnl ) iall Jastty ((aalSY) i jall
ol Al Jaadl

O Al Laall) Wa )85 45568 Glnd Jiadll e Sy ol A Qlall e
(S & saV1) Jaauall Adlea¥) 5yl A T jalie Jay

el 13gd Gal) allaiall ety Slial 88 Gl (6K O el Qi da jidy

(25 0)

aalaill () 58] ASY JSg5 adlSY) 05 jal) A gay Y] Jamnills lUall e Y

Ly e cpe sl e Al a0 u 3 YT de AN awe dladdie) s Al
M‘

e S (A Badine delu 18 (ol 2ay e JS &l 2l (e 20 Qi oy

Jadll 3 sadines Glele 9 o i Y o G Je¥ Gl Al cpliadl)
(A sl o daadll 505 Anall sl ol

Ol Al cpliamdll 3wl al) ecaall a8V aaldl ol Apdanl) diall say
Joad J<U Badine il 3 a8l g Badine Cilelu B (oadl any alldall oy Yl
A cldlaia L) (a2

A

()

12 oo ST 8 Qs (2) O Bl (oS53 Jame 4l () lall ey ()

h\j&\ u_u:\)ﬂ\ dmsj\ ‘_g Badiza 4cli

S e Gl sl Q) ey o Lled) daadll 5 080000 daalll 4381 g0 22y 530 (2)

13) adjse Jsaell UL i o dinall cile L) allats L il o3 5 e
adlie) s Vs Leie Jsnall SN (A Lol &l ) jia (B eadig (upd 38 adl
c.a‘)l\j‘."_ﬂu\u,pyud \C’.\\JJSAUAJ)SALE\UA

14



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

s Jlal) Jatad g a9 ) j8a ABLL) g Cids A ) ga 1(11) Bala

s ST gl 1 e aday ol iy O (oanalSY) 25 jall A8 a0 2ay U sas
(simall Juadll e IV & sa¥) Al 5 Aol (e hais A ¢ ) Al
el l all el Jan Y Ly &b

Ge de SU g ) g i e sl Al e ey o Qllall Geay 2
il 138 Jainy L adl&Y) 28 ) A8 pay lld g ol Hall Juadll Joaceal) pay
e Halad a8 lall 0 5Sy WI da pids () emniie iy oSV U o
a4l sl Clasw) ¥l (a5l Ji %25 3 3l bl
Claay) Jag ¥ e calinall Wladl daallly 400l Lalll o slagal) 12

e A Ll ey de JEN g sl Al ax Rl e lllall sl 13) 3
Rl
el o) s Aaladl 45 00 Balgdy ) A ae (38155 A Clianadil)) 4
J8 (e alldall la jlia) ) sadizall cilelad) Clutia) ade e ((dals ol dle
oaxil) 138 e zeali ol lall diall slaie ] 5 4hal diall) 480 o s

s Al pall &l giasa 1(12) 33k

ity (Jsmad dplad) dpul 0 Clysine Aoy )l A el 124 8 Al 0l 30s
sadiaall Cileludl (e d3as dae lda) e eV g gl ) 6 siie (e Ul
f SN Jsaall o g8 LS

iy ) L sy o oy Al e L) aae =) Al (s gl
30-0 JsY)
64 — 31 Sall
100 — 65 Sl
136 - 101 &l

15



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

sl 5 Rall 4 3a 0 g dosad 1) YVl 2(13) ol

@A AN o andll e Jx5 40V Cag s A el all ddliall <) jiall

Slo el bl e Ly a1 DB e 35S Leaiy el Leaghy ol axsiy

r Al ganl)

(1) 25 Doiall b adhy A sl pall (5 ginsal) Sl e ISV Q80 i ()
&N G siasall (4) () (5 sasall (3) ¢ A (5 susall (2) 5V (5 sianal

1 585 oosall 4 adty Al ol pall deadll Ll (0 GU Q80 Jiey ()
(SO Jeadll 2 5 J5¥) Juadll

O o) s (ool DA (5 stall (8 Ol ) jaall dudad I s SN Q80 Jiey (2)
Jicis (V) sl 5l Jamill il jae dpa ) H8,Y1 Jiad Camy 99 5 1
L Al Jaadll i e A 5 3 AlE Y

) aall ale) 1(14) dala

DR Ay sl Rall e Al 3 sale ) aled (5 lia) ) e (B llall oy 1)
oA clllie JLaSiny AT g s

s gladal gl g gla all 1(15) ik

%25 dpi ade 43 13 SIS ol 3 5 e b eVl el o el o e
bl L) il ki) il AL |3 aiy olp aal ) il 3

o8l Al 1 (16) 5aka

& Al aud g da sy (Bl) 100 0 e JS alaall Al - Yl
138l Jgaadl s N paliall e ol Aol g dlaall 5 45 ylaill ol aall

LN da )l e %10 Lela o Alad Jlacl cdaBd 4y il < jiall A B ]
Ada ) il gladal g (ki y clal gy gy Ay 90 Gl AL Jadd) )l
%20 4ix ) dadl Caaiie laid) %10 A8y Auki Wil %10
& By sl LK dx all e %50 iy Sl ok gl
s Al Jeadll (e o A pe sl

16



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

ALK da 0l e %20 Ledla o daliad Jlac ] 1hadd daleal) @l 5 Sal) A 3 2
Alia )3 (oedd ladal (it lal g5 ks 4y Gl sl Jadl) ) jilll
%20 (Jeaill Caaiia) (5 ki Jlesd (laia) Y10 A3 (Eukai glaial 5 %10
aall U Aa 3l (e %40 sy Sl e olaial

Alad Jleel dgdes Al jag 400 A o o Jaidd Al @y dd) A b 3
Sl 55 el s A 53 Sl LIRS Jads) ) jaall KN s all (00 %10 Ledla o
Jaid %10 a0 Aukl ety (%10 a0 g8l pladel s (ks
Ol s %40 aia o Al ok glaids %10 (Juaidll Caatia) (5 ai Lad
el I s all e %20 4 1 Sl e

sl A Jamdll (e ) e el (B (e 5 (s pat) Asileill Cllaia¥) Sa

Llell 5Tl sadied g 408wl A3all) s02ad 20 g0 (8

(hes Qo) dadd 4y hail) <y JRaliddla L8 —
% 10 (oainall andl) lasasy) Lliad Jlac 1
% 10 4 ges bl 2
%10 Agiplai Dlilatal 3
% 20 liad Cual cililadial 4
% 30 Sl ki lal 5

(s o) hadd dulanl) ol ) al) Ul (2 -
% 20 (oaidall andl) Lasasy) liad Jlac 1
%20 sl Caai (A 2
% 10 Tl cililasial 3
%10 Aggnlat il 4
% 40 Sl e Glaial 5

(s ATy ki ¢ ja el ) 4Bl @) da) - gz
% 10 (ainall andl) lasasy) duliad Jlacl 1
% 20 e Llee cililaiial 2
% 10 liad Cal liladial 3
% 10 1 4as llaal 4
%10 Akt Gllai) 5
% 40 e ki laal 6

17



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

il g Jlall ) j8a 8 Ml sl 4

salall iy il Ganadd Sl JWall da A kel Ll 0 %60 o
G Gpiaias Aiad A e a2 5 sl Apalall

O aill g llall dadlial Ganadd ) Rall Cla ol cabaall Ll (10 %20 @
Gkl A

asifil) oy g (i jall g LBl (acadd ) jRall s jal ekl L)) e %20 @
Opiaeal) Dal JUA (a

%40 a8l s aila )2 ¢ 5 baine el 3 Al (acady Alual) quuill Ay 4
Apilall 4880l %20 il Gde 8 %405 cAdall 8 e e
Ul

ve J8I 5 3.667 oSy daa Slo diany 53 llall Gipdd) Aipe @iai 5
3058 Y 3.0 oo Al clsiud) e (sl A dame J8 YT Dy Al
Leia Jgaall SN f A0S0 o JDA ol 2 e (sl (B )

Lal A e el (Ades ) Ay ad) Al dgddd) clilaiaY) o3 6
Sact ) jaall ud Jsiy s paidall awdlly G aill A eliac] saludl (e d1S0
Jaie¥) o Al lead) laie¥) g8 cailadl Gl ey cullatal) Al (31l
0 %40 e B Aa s e Jeany (3 Ul a5 el A Lale Sl (5 sl
Rl (8 Ll ) (Sl Glaial) ds 5o

46 Y Leilllaie JW) axal @l il e ke Aagli dagi O S 7
Y oode A il Ll daalll 5 dpdanil) Al o Lpia jo amy (Jsiie e
(p &) JaiSe e ot Allall oda (& allall dary 5 canl g sl )3 Joad ) sla
el i) gy sy 5l 5 el e (il iy Al
G pale (SN ol pall Jeadll e oY) g sl s ASA) e il
() il Al v s Ty Ul ey

Dl i) g by all 4y a1 g Aad ) YA 1(17) Bala
Ok IS B el lele Jeasy il dalaall g cla pall & i) sl jaE
A Al el 0

18



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

Grade i) A Jay |4 Ca BRI ) (AlSall | 4 pial) Al
Excellent Jhiaa A | 4.000 100> - 90
Excellent Jhiaa At | H 3.667 90> - 85

Very Good | 1 s B |« 3.333 85> -80
Very Good | a3 B+ |+ 3.000 80> -75
Good L C |z 2667 75> -70
Good s C+ | +z 2.333 70> -65
Pass Jdsda D | J 2.000 65>-60
Fail il F | o 0.000 60>-0
postponed Jase P |z.e 0.000 60>-0
Incomplete | JaiSa & IC | aE 0.000 60>-0
Denial pIAA DN A 0.000 60>-0
Withdrawn e W | o 0.000 60>-0
Audit-Pass | usasgal | AUP |z o]  -eeeeeeeee- 100 >-60
Audit-Fail || vsa@x el | AUF | o | ===emeemeee- 60>-0

e ot Baal 55 ye gl Cludialy (S5 e e (A el gy ST 2
DRl 1 latia) Lead gal Al @l dae Jad (K15 ST AN Adaea Clea
olaiey) sl die Lgde Juas ) Zlaill da ) Caald s aalSY) s b
Js8e (2) = (%60) s Lol b zlaill YV asll (T) .3
Jsia (2) = (% 60) s S Janall Y1 aall ()
e duany Al @l il g gyl y Laliall s il jall 4 gl uill miai 4
o LS da A8 e lldall

19



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

Grade s A Jay |4 e BRI b ) A | 4 gial) A )
Excellent Jiaa A | 4.000 100> - 90
Excellent Jhiaa At | 3.667 90> - 85

Very Good | T 3 B |« 3.333 85> -80
Very Good | 1 3 B+ |+ 3.000 80> -75
Good aa Cle 2.667 75> -70
Good s C+ | +z 2.333 70> -65
Pass Jsia D |J 2.000 65>-60

oAl Al sl Cuila ) Ay giad) Al 5 Aaniall Jliil) Calall salgd & G g

¢ dualdl) el Al 1(18) 33k

S A ed k) Jsbe phal ST 1 e el laiel) Qlall Jaa aae ]
(o) JeiSa e o Alal 3 8 4] s (o e

Oe poad dsie yde (s Qllall Cle G5 %25 oo bl A ol y 131 2
Ll ) QU yiing 5 (7e) ps e el allall davs 5 (Algal) Glaial) J i

sl o 5ail) (19) Bale

G (g giveall D ol Jemdl) cillaial (e sletil) ey Sl JAS 50
& el 6 32 Ly Clels 6 Alae Adnlad cily )3 (dele B4 Slis) 2a)
i ald gl dpeSa A ) Lelia duiie Jone 5l dpelin dunge ) 48,5
(0) paadily Ao @ld bl Jlaill diee duuge 4l sl il Jala,
e Capdia s LS e )X A guae Cal ) CnS (Oslad J S5 0 A
Db 13} SN Jabaay il oy G Hsans llhall Al e 1S i T 8 Laxiy g
& oladlls Olial ey V) Ga sy S Aa o Qllall e Y Lea A adge ala)

(sl oy il

20



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

oS g dadl) Jarad) Gl 1(20) 52l
Jiadll 6 Lls e el adle Joasy b Lo gie sa 1 duadl) Janad) claa =Y
" e 2
feb WS gy g Jah (g e el ) g sl ll ol all

Ia Ll (e callall dgle Joasy Lo Jass sia g zaladl a8l ) Janall Gl 1Ll
Dok LS any g Jadh 4y pe U8 )1 ADG ) 5 A ) J gacdl

(Baainall ilebu 22e x ) yia JS Bl o uia Juals) & ganae
ol ) Jadll 3 ) il 02g] Baainal) el gan Juala

(Aaalal)) A A @) e Ay 1(21) Bake

A3 o2 2l sa pa G lady Y Lars Lilad) diadl) 48 ge 2ay g 4p2dul) Al ) sa
G o plalia A (5 AT daslay e Al alinll Gpaiall OO rany ¢
G sl adt (B LN lU ) aall calaal iy Lays ool 4l
58 Jlsh e Aap )l oaall angs dnall 33laY) 358 8 el ol

Al

S Jadl ol 1(23) Bake

Jontl (alda S Az caalST Jas g 4l jall )l aaiea cilillay juead oy

2l all o sty s dlgale Juan ) gl g e da 30U il 481S 5 4l SY) )

(BJA:\MM“:'LGLNJJQ Xm\‘)dfﬁ‘)ﬂgﬁk@uﬁwb)&w _ '\JM‘
A daadl) 8 ) jaall ) Baaiaal) clelull pen Juals v

A AT i ol 50 Jaad JS (3 lUal) L Jansy (1 0 ) Aoy (o alSY)

L eadlSY) AN (24) Bake

Cla 30 & sanad (oY) 2l 50 %60) 2 0 B (oS 5 Jana o llall Jias 13 1
bl Aanl) aalll 38 cye (A 9018 pall 3 (L 2 ) &) jaall

21



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

Dfing 5 Al 3 el Ay (5 (ol 0 dhall 2 e llall oS Janall (S5 S5 132
icls 12 sa s clelall o) aall 3 Y) Qantily 4 sy V5 LaapalST () e L)
Bldiza

sale) agle Cang Al il dalad] die ST 61 2 Sy Jane By Y A Ll 3
aa) g ol 5 Jad A Badine Aol 12 ol aa A jall @y jaal) (e 2ae 3 Jaacadl)
a5 oz DA G slhaal) Jasdl G3ag (s Gl Rl o8 (8 A )l JalS e iany
(e SY alas (3 il g L e () ) el e W) sl o]

A8l il 1(25) Bala

Ot day ) il g aa) g i) )3 el o i ol by aniy (g CalUall ) gy
Lall) Lede (38 93 3 5e8 st lld g 4l jall 5 i J) oo dliaia o) Aliadia 4ol 4
bl Llall dall) 5 40,40l

‘il elad) 1(26) 83k

o ASH ekl o il o) callas o calaWl Jad ddlla oS5 ) 1Y) allall 0 sl
ainiY g Glaalal) apdasi o il 5 i Lay Ol Cauali A0 48a L6 bl daalall
-2:1.....““

‘Jadll A 1(27) 33k
r A sl e gyl @l e 20e] Tk 400 e Juadll lldall (i jay

Sl el (e Badize Aol 30 sy Al 131 JY) (s sl il Jiady ]
At Al 53 J gaad A )l DA laiaY) L (g2l 5 L Ja

SOl el (e Baaine Aol B4 i Al 1) U (5 sl O Juady 2
Gl elhe] aadul )2 Joad e JOA etV Led ol s b Jas
oalae Loy Gliy e auli ool )3 dual 20 z A e (o) 4ia
.82l 93 yal o IS

22



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

A el (e Badine dele 100 ias o 13) QU (6 el U Jaty |3
all plae) pe Gl jd Jpad 5de DA Jlaiel) g ool L Jan
ladasy Gl g paay phie gala ol diad 2y = )AL (e laia) da
3l 53 el g ASH) ulaa

Al ) 3l etV s Al oS JAY) e sadies Al 100 llall sl 131
A Galae Ladasy Qa5 jaa z a0l Ja

s ) ziall 1(28) Bala

Jamall J&y Wi da iy (YY) D) (0 siial) Ol e olie W) ae) @ gakai ]
toh WS 4k 3.5 (e agie JSI S
Al Al o sl Aad (e %75 Ay slic) 1 gY) iUl
A Al g ) A (0 %50 Apny slie ) 1 A lllal)
A Al g ) A e %30 Ay elie) AN Gullal)

S dalall gl b Ay seeadl e B G eadll OOl clie) a4 2
Dl A 4 peadll dasSall (e dedie Aald mie e cplialall U
A el Al pall gl A (g A pall Jsall 5 A8 3 5 AN (G (5 paadl
Clalgail) asusy o dsall Clllall ey Vs cmalinll e Al A (K
L]l bl g claldyl

ol ¢lagill el g dda il g Aalisal) ol sl o) 1 (e elagidl) el clae) o3y 3
psall Aad e %25 Aty dnla JY) Clleadl ol g e (liaddl O
bl e Al 50 A IS A g jiall Al )

o %25 Ay dralally cplalall g G xill A cliaci salull Ll clic) o3y 4
bl i (e A IS (8 a5 piall Al jall g ) Aasd

SeY eliey) e glay cuilic] e salEWY) dag pd Al clid) Al & 5
Lasa

:(29) 324
al e agle T lai codbast (gl 5 dpaull aiadV ) Cilealal) aplaii o) il8 AlSa] 3k
PRGN b..léujua.'\d\:\é.lﬁ

:(30! dala

23



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

5 il Gy bl sl e 258 Lo ol guali il ) Ainll
Ualll agle (381555 Apml all i) e e (Y (%20 Jstaii ¥ Asiy) alal
4.:.4&\ u.uSM sl g L.\Ld‘

:(31) 32k

Ldel) Zaall) Lgdde (380 535 gl ull 0ail) Zaalll Waaas dglle daiY i pull ()5S
Analall Galae Wadiag

1)y el a5 gy Jagiall dnalal) abed¥) Sgay Jgaa

Code of Departments

41<)) /[ andl) el 4l<l) [ andl) )

24




IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

Mathematics MAT Botany BOT
Physics PHY Zoology Z00
Chemistry CHM Biochemistry BCH
University
Geology GEO _ UN
Requirements
Computer science COM

zeall_yall daal Jal) ) jiall

25




IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

Curriculum of
JAC Program

Y steall &) sha

Courses of First Level

First Semester Js¥) ol dll Juadl

Level 1; Sem 1 Course Title Credit Hours

Code Preq. Obligatory Courses Lec. Prac. | Cred.
CHM101 | =====-- General chemistry 2 2 3
PHY101 | ------- Properties of matter and heat 2 2 3
MAT101 | ------- Calculus 2 2 3
BOT101 | -=----- General botany 1 2 2
coOM101 | ----- Y qulad) (gl 1 2 2
UNIMO01 | -=----- Scientific English language 2 - 2
UNM03 | -=m--m- ) Anblsa g ) (358 1 - 1

Elective: Select two credit hour from the following
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UNIO5 | ------- A alas) 1 . 1
UNMO7 | ===---- PR 1 . 1
UNI109 - Jlas ¥ Baly g iy 1 - 1

Total =17 hours

Second Semester Sl Ll Al Juadl)

Level 1; Sem 2 Course Title Credit Hours

Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM102 - Introduction to Physical chemistry 2 2 3
PHY102 - Electricity and basics of electronics 2 2 3
MAT102 - Differential equations 2 2 3
200102 - General zoology 1 2 2
CcOoM102 - oY Qulal) clipls 1 2 2
UN102 - 3Ll 5 3,1Y) (sl 1 - 1
UN104 - potal) Aduudd g fy 5 1 - 1

Elective: Select two credit hour from the following
UNM06 | -----m- 5453 A8 1 - 1
UNIM08 | ------- Lgal) A g) o CLBYA] 1 - 1
UN110 | -=----- Jual il S Jlga 1 - 1
Total =17 hours
u.a'm\ S ghall &) y S84
Courses of Second Level
First Semester Js¥ ol Al Juail
Level 2; Sem 1 Course Title Credit Hours

Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM201 | CHM102 Chemical thermodynamics 2 - 2
CHM203 | CHM101 Chemistry of main elements 2 2 3
CHM205 | CHM101 | Principles of organic chemistry (1) 2 2 3

(Aliphatic)
CHM207 | CHM101 | Principles of organic chemistry (2) 2 - 2
(Aromatic)

CHM209 | CHM102 | Principles of analytical chemistry 2 2 3
CHM211 | CHM102 Electrochemistry (1) 2 - 2
CHM213 | CHM102 Chemical kinetics 2 2 3
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Total = 18 hours

Second Semester (Gl ol il Juail

Level 2; Sem 2 Course Title Credit Hours
Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM202 | CHM203 Chemistry of transition elements 2 - 2
CHM204 | CHM205 Organic chemistry (3) 2 2 3
(Bifunction & Stereochemistry)
CHM206 | CHM209 Instrumental analysis (1) 2 2 3
CHM208 | CHM211 Electrochemistry (2) 1 2 2
MAT202 | MAT101 Mathematical statistics 1 2 2
Elective: Select six credit hours from the following
BOT202 | BOT101 Introduction to microbiology 1 2 2
GEO202 | ------- Crystallography and minerals 2 - 2
BOT204 | BOT101 Introduction to biotechnology 1 2 2
200202 | 200102 Introduction to entomology 1 2 2
Total = 18 hours
G g gtasall <l jha
Courses of Third Level
First Semester Js¥) ol Al Juail
Level 3; Sem 1 Course Title Credit Hours
Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM301 | CHM213 Surface chemistry and catalysis 2 2 3
CHM303 | -====---- Principles of industrial chemistry 2 - 2
CHM305 | CHM205 Organic chemistry (4) 2 2 3
(Reaction mechanism & heterocyclic)
CHM307 | CHM206 Instrumental analysis (2) 2 2 3

Elective: Select six credit hours from the following

CHM309 | CHM102 Phase rule and photochemistry 2 - 2
CHM311 | CHM209 Water analysis and treatment 1 2 2
CHM313 | CHM101 Introduction to nanosciences 2 - 2
CHM315 | CHM206 Analytical Biochemistry 1 2 2
CHM317 | CHM202 Chemistry of materials science 2 - 2
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Total =17 hours

Second Semester (Gl ol il Juail

Level 3; Sem 2 Course Title Credit Hours
Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM302 | CHM208 Instrumental analysis (3) 2 2 3
CHM304 | CHM204 | Chemistry of natural products and raw | 2 2 3
materials
Elective: Select Ten credit hours from the following
CHM306 | CHM305 Chemistry and processing of 2 - 2
fertilizers and pesticides
CHM308 | CHM205 | Chemistry and processing of oils and 1 2 2
fats
CHM310 | CHM313 Applications of nanomaterials 2 - 2
CHM312 | CHM202 Coordination and organometallic 2 - 2
chemistry
CHM314 | CHM102 | Solid state and applied radiochemistry | 2 - 2
CHM316 | CHM207 Organic spectroscopy 2 - 2
CHM318 | ---- Pharmaceuticals chemistry 1 2 2
Field trips - - -
Total =16 hours
& (s shal) &) ) SAa
Courses of Fourth Level
First Semester Js¥ ol Juadll
Level 4; Sem 1 Course Title Credit Hours
Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM401 CHM207 | Chemistry of polymers and synthetic 2 - 2
fibers
CHMA403 CHM205 Petroleum chemistry and 2 2 3
petrochemicals
CHM405 CHM203 Cement and ceramics industry 1 2 2
CHM407 - Field training - 6 3
Elective: Select six credit hours from the following
CHM409 | CHM305 | Chemistry and processing of textile 1 2 2
and dyes
CHM411 | CHM209 Applied molecular spectroscopy 1 2 2
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CHM413 | UN104 Small industries management 2 - 2
CHM415 | CHM301 Corrosion and metal protection 1 2 2
CHM417 | CHM208 Food chemistry and analysis 1 2 2
CHM419 | CHM101 Applied theoretical chemistry 2 - 2
Total = 17 hours

Second Semester (Al ol jal) Juail

Level 4; Sem 2 Course Title Credit Hours
Code Preq. Obligatory Courses Lec. | Prac. | Cred.
CHM402 - Essay & Research - 6 3
CHM404 | CHM308 Detergents and paints 2 2 3
CHM406 - Labs and quality management 2 - 2
CHM408 | CHM201 Industrial applications of thermal 1 2 2
analysis
Elective: Select six credit hours from the following
CHM410 | CHM201 Unit operations and control 2 - 2
CHM412 - Forensic Chemistry 2 - 2
CHM414 - Environmental chemistry 2 - 2
CHM416 | CHM308 | Paper industry and printing materials 2 2 3
CHM418 | CHM401 Polymers technology 2 - 2
Field trips
Total = 16 hours

30



IAC Program Chemistry Dept., Faculty of Science, Tanta University
Uik dasly — pslall LS - pliasSh and — delial) Adulail) sloaiSl 3 a glall (g s S gali

@UJ&\ G e Aua ¢
Courses Description
of IAC Program

Level (1) — First Semester

CHM101: General chemistry

This course covers different topics including: units and measurements,
electromagnetic radiations, photon energy, atomic spectra and atomic
structure, quantum numbers, electronic configuration and periodic table,
classification of elements and periodicity of properties. In addition to:
chemical bonding, Lewis structure, concept of the formal charge, theories of
chemical bonding (valence bond theory, hybridization and molecular orbital
theory) and chemical calculations. A brief introduction to organic chemistry
iIs also given including classification of organic molecules based on
functional groups. This permits the study of one functional group at a time.
The properties and reactivity of different functional groups are compared.
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Practical,2 hrs: qualitative inorganic analysis: analysis of acid and basic
radicals, analysis of mixtures. Some organic chemistry experiments for
organic acids and its salts are carried out.

PHY101: Properties of matter and heat

This course covers: units and dimensions, dimensional analysis, vectors,
vibrating bodies, vibrating spring, motion in a circle, simple harmonic
motion motion in a vertical circle, satellite, elasticity, types of distortion in
solid bodies hooke's law, elasticity coefficients in solids, practical
determination of elasticity coefficients, surface tension, methods of
determination of surface tension, flow of fluids, thermometry and thermal
expansion, thermal expansion of solids and liquids, macroscopic description
of an ideal gas, heat and internal energy, units of heat, the mechanical
equivalent of heat, specific heat and calorimetry, latent heat.

MAZ101: Calculus

This course covers different topics including: propositional and predicate
logic, mathematical induction, complex numbers, determinates and matrices,
solution of linear equations using row education method, limits of one
variable functions continuity and differentiability, extreme and curve
sketching, related rates linear approximation, and differentiation of
derivatives.

BOT101: General botany

This course gives an opportunity to provide the students with comprehensive
principles and concepts underlying plant systematic and general genetics. It
includes topics in plant systematic that will enable students to gain
knowledge and understanding of the systematic position, structure and life
cycle of different plant groups including, viruses, bacteria, fungi, algae and
archegoniates. Also, this module provides an introduction to the principles of
mendelian genetics. The genetic systems of higher organisms and microbes
are described.
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Practical : This course will include laboratory sessions coverning the
insepection of the structure of individual organism of various plant groups
including bacteria, fungi , algae and archegoniates. In addition, the different
phases of mitotic and meiotic divisions will be inspected

UN101: Scientific English language

This course is designed primarily to improve the student’s level in the
English language and through the consolidation of the basic linguistic
structure that preceded the study and training as well as through the use of
language and writing daily speaking. In addition, and course aims to
introduce the basic concepts and key technical terms in their field, and
through the texts for the view will include drills on the absorption and use of
specialized vocabulary and structures. Course includes four main parts:
reading, listening, speaking, writing and grammar.
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Level (1) — Second Semester

CHM102: Introduction to Physical chemistry

This is an extension to General Chemistry and handles the topics; solutions
(types of solutions, properties of ideal and non-ideal solutions, vapour
pressure curves and colligative properties of solutions), simple chemical
Kinetics, thermochemistry, chemical equilibrium and le-Chatelier's principle,
ionic and phase equilibria, concepts of acids and bases, electrolytes,
electrolytic conductance, oxidation-reduction process. States of the matter
including the gaseous state (gas laws, ideal and real gases, kinetic theory of
gases, Van der Waal's equation and liquefaction of gases) are also covered.

Practical,2hrs : determination of some physical constants, and carry out some
simple kinetic experiments.

PHY102: Electricity and basics of electronics

This course covers basic theory and practical applications of electricity and
electronics through a combination of lecture and practical sessions. This is to
cover Network theorizing: Kirchhoff’s laws, mesh and nodal Analysis,
alternating voltage and current: currents and voltages, harmonics, sinusoidal
alternating quantities, sinusoidal quantities, single and phase circuits. Semi-
Conductor Materials: Intrinsic and Extrinsic Semi-Conductors; p-n junction,
junction barrier, applications of p-n dioxides, rectifiers; Transistors: junction
transistor, Transistors as amplifiers: electronic amplifiers, voltage regulation,
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transistors-operation and characteristics, will be presented. In addition,
students will be trained to conduct virtual experiments.

MAT102: Differential equations

This course cover: definite and indefinite integrals, the fundamental theorem
of calculus and applications of definite integral, area arc length, volumes and
surfaces of revolutions differentiation and integrations of exponential,
logarithmic, trigonometric and transcendental functions, techniques of
integrations, and trigonometric and transcendental functions.

Z00102: General zoology

This course will enable students to gain knowledge and understanding to
zoological principles relating to cells, organ systems, genetics, development,
physiology and environmental relations. Laboratory exercises illustrating
animal structure, physiology, embryology, and ecology.
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Level (2) — First Semester

CHM201: Chemical thermodynamics

This course discusses the basic concepts, the applications and limitations of
thermodynamics, systems, work and energy, laws of thermodynamics (first,
second and third) with applications to systems having chemical changes,
fundamental equations, Gibbs free energy and equilibrium in multi-phase
systems, Clapeyron equation and phase equilibria with emphasize on the
chemical potential and chemical equilibria.
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CHMZ203: Chemistry of main elements

The course discusses the structures and properties of main group elements (s
& p-block elements) including; alkali and alkaline earth metals, boron,
carbon and nitrogen groups, chalcogenes, halogens and noble gases.
Properties of elements based on atomic structure & electronic configurations,
trends of properties, basic chemistry of the main group elements, extraction
and different uses of these elements, nomenclature of simple inorganic
compounds.

CHMZ205: Principles of organic chemistry (1)

The topics covered in this course include nomenclature, structure and
reactions of alkanes, alkenes, alkynes, hydrocarbons, alkyl halides, and
alcohols, ethers and thio-compounds. Chemistry of aldehydes and ketones ,
carboxylic acids, nitrogen compounds and its derivatives and chemistry of
mono-saccharides.

Practical, 2 hrs: Scheme of simble organic materials.

CHM207: Principles of organic chemistry (2)

Topics generally include nomenclature, structure and reactions of benzene
and aromatic hydrocarbons, arylhalides, phenols, aromatic aldehydes and
ketones, nitrogen and sulphor containing compounds. The electrophilic
aromatic substitution reactions and orientation theory. In addition, the
chemistry of polynucleur aromatic hydrocarbons (naphthalene, anthracene,
phenanthrene, ...... ) will discussed.

Practical course,2 hrs : Quantitative estimation of some organic materials in
their solutions.

CHMZ209: Principles of analytical chemistry

This course studies non-instrumental methods of quantitative chemical
analysis including volumetric methods which are based on equilibrium in
agueous solutions such as; acid-base (including acid/base and buffer
systems), redox, precipitation and complex formation reactions.
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Practical , 2hrs : Types of errors in chemical analysis, laboratory experiments
concerning the applications of these methods in chemical determinations and
problem solving. Models of volumetric analysis experiments including
neutralization reactions, oxidation — reduction reactions and precipitation
reactions are covered.

CHMZ211: Electrochemistry (1)

This course is introductory electrochemistry focusing on the spontaneity of
oxidation-reduction reactions, electrochemical cells (galvanic and
electrolytic cells), Nernest equation and standard electrode potential, activity
series, concentration cells, types of electrodes (gas-electrodes, metal/metal
oxide-electrodes, amalgam-electrodes and glass-electrode), batteries and
accumulators, fuel cells (principles, modes of action and types).

CHMZ213: Chemical kinetics

This course explains the concepts of chemical Kinetics, reaction rate,
molecularity and reaction order, factors affecting reaction rates, integrated
rate equations (first, second, third and pseudo-order reactions), effect of
temperature on reaction rate and Arrhenius equation, activation energy,
applications to simple and complex reactions, collision and transition state
theories, concepts and theories of catalysis as well as its types and
applications.

Level (2) — Second Semester

CHMZ202: Chemistry of transition elements

The scope of this course is the general properties and coordination chemistry
of transition metals (d & f-block elements) including the definitions, periodic
properties based on electronic configuration (valence, common oxidation
states, atomic radii, ionization energies and standard oxidation potentials).
Emphasis is placed on the chemistry of the transition metals, extraction,
industrial and biological importance of transition metals.
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CHM204: Organic chemistry (3)

Part 1, 1hr (bifunctions organic compounds) :

This is a study of the properties and reactivity of carbon compounds
containing more than one functional e.g. dienes, unsaturated alcohols,
unsaturated carbonyl compounds and acids, compounds containing active
methylene groups.

Part 2, 1 hr (stereochemistery) : this part will cover description of structure,
configuration and conformation of enantiomers and diastereomers, formation
of raceic mixtures (its properties and separation). Stereochemistry of
molecules with double bond and study of several examples of asymmetric
synthesis.

Practical, 2 hrs : Scheme of liquid organic samples and detection of mixtures.

CHMZ206: Instrumental analysis (1)

This course concerns with the spectroscopic methods of analysis and
discusses the nature of radiations, spectral regions and interactions of
radiations with the matter, basic components of spectroscopic instruments,
UV-Visible absorption spectrophotometry and Beer's law, IR-
spectrophotometry, molecular  luminescence (fluorometry), flame
photometry, atomic absorption and emission spectroscopy, X-ray techniques,
refractometry and polarimetry. The applications of these techniques in
CHM208: Electrochemistry (2)

This course continues discussion of the fundamentals of electrochemistry
with emphasize on the nature of electrode reactions, coupled chemical
reactions and adsorption-phase formation, Nernest-Plank equation, Faradic
and non-Faradic processes, the ideal and non-ideal polarized electrodes,
electrical double layer, factors affecting rates of electrode reactions, over
potential polarization, mass transfer, Butler-Volmer and Tafel equations,
more complex electrode reactions, Dc-polarography and cyclic votammetry
(theory and applications).
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MAT202: Mathematical statistics

This course cover: descriptive statistics, measures of central of tendency,
measures of spread, frequency distribution and graphical representation,
cumulative frequency distributions, descriptive statistics for grouped data,
coding of the data, elements of univariate and bivariate probability
distributions, definition and elementary proprieties of characteristic
functions, moment generating function, probability generating function,
basic concepts of inferential statistics, and analysis of variance.

GEO202: Crystallography and Minerals

The course will provide a basic knowledge in crystallography and
mineralogy, as well as, on the economic significance of mineral deposits. So
Students will be able to identify and understand the twenty two classes of
crystals, and to differentiate between minerals and to imagine its crystals in 3
dimensions. Insights on the optical properties of minerals and the use of
polarized microscope which is essential for mineralogy will also be trained.
How to solve some crystallographic and mineralogical problems is also
discussed.

BOT202 Introduction to Microbiology

This course introduces the basic principles of microbiology examining the
microbes that inhabit our planet and their effect on the biosphere, and study
of microorganisms with particular emphasis on the biology of bacteria,
viruses, fungi and protozoan parasites required for the future battle against
infectious diseases worldwide, understanding the environmental importance
of microbes and to exploit them for food production, biotechnological and
industrial applications. The course will also cover pathogenic potential of the
organisms that cause disease, aspects of the biochemistry, physiology and
genetics of microorganisms.

BOT204 Introduction to biotechnology

This course is designed to give students both a theoretical background and a
working knowledge of the instrumentation and techniques employed in a
biotechnology laboratory. Emphasis will be placed on the introduction of
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foreign DNA into bacterial cells, as well as the analysis of nucleic acids
(DNA and RNA) and proteins.

Z00202 Introduction to Entomology

Entomology is an introduction to insects and their allies. Topics include
morphological and anatomical adaptations, evolution, classification,
identification, ecology, social applications, epidemiology and medical
applications. Their relatives causation of economic loss, impacts to well-
being and transmission of disease pathogens to domestic and companion
animals and wildlife, as well as health and well-being of humans through
occupational or recreation exposure are discussed.

L evel (3) — First Semester

CHMZ301: Surface chemistry and catalysis

Introduction to surface and colloid chemistry with emphasize on types and
properties of interfaces (liquid-gas, liquid-liquid, gas-solid and solid-liquid),
adsorption of gases and adsorption from solution, properties and types of
colloid including classification and preparation, electrical aspects of surface
chemistry and stability of colloid, emulsions and miceller solutions,
applications in biological and technological processes. Theories of catalysis,
homogeneous and heterogeneous catalysis as well as enzyme catalyzed
reactions are discussed.

CHMZ303: Principles of industrial chemistry

This course will provide an overview of the chemical, biochemical and
pharmaceutical industries, the principal processes, scale-up of laboratory
methods, modeling of processes, economic factors, automation, data
management, and project development. The course surveys areas as
metallurgy, production of common inorganic chemicals, petrochemical
industry and the production of various polymers. Chemical production
related to agriculture and forestry is studied.
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CHMZ205: Organic chemistry (4)

Part 1 .1hr (Reaction mechanism)

This course provides a study of mechanistic aspects of organic reactions
including the rate and kinetic concepts, use of isotopes with emphasize on
the nucleophilic substitution reactions of aliphatic compounds, elimination
reactions (including stereoselectivity and orientation), addition reactions,
reactivity of aromatic compounds towards electrophilic and nucleophilic
reactions.

Part 2, 1 hr (Heterocyclic chemistery):

This course discuss the general nature of heterocyclic compounds,basic
terms and principles in heterocyclic chemistery , synthesis and reactivity of
hetero cyclic compounds containing 5,6 member rings with one or more of
heteroatoms of N,O,S and condensed systems containing such rings.

Practical,2hrs: Estimation of some organic materials using multiple steps.

CHM307: Instrumental analysis (2)

This is an introduction to chromatographic methods of analysis with
emphasize on the principles of different chromatographic techniques (paper,
thin-layer, column, ion-exchange, gel permeation, gas and solvent extraction
chromatography, electrophoresis and HPLC), applications  of
chromatographic methods in quantitative and quantitative determinations,
with emphasizes on the industrial applications of such techniques.

CHMZ309: Phase rule and Photochemistry

The course discusses the basic concepts and derivation of phase rule, one-
component system (water system, carbon dioxide system, sulfur system),
two-components  systems, liquid-liquid and liquid-vapor equilibria
(completely miscible, partially miscible and immiscible liquids), solid-liquid
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equilibria and euletic systems, congruent, preotectic and solid solutions,
three components systems and salting out.

This course also discusses the electronic transitions and selection rules,
electronically excited states, photophysical and photochemical pathways
following electronic excitation, fluorescence lifetime and quantum vyield,
types of fluorescence, fluorescence quenching, kinetic rate constants of
excited state processes, photochemical reaction and photosensitization. This
course will provide the basic theory and concepts behind laser chemistry,
covering the operation of lasers, key properties of laser radiations, features of
various sources and commonly used techniques as well as the data
acquisition methods and applications of laser in industry, environmental
studies, biology and medicine.

CHM311: Water analysis and treatment

This will provide an overview on the sources of water (ground water, upland
lakes, rivers, canals and low land reservoirs, rainwater, atmospheric water,
desalination of sea-water), importance of water in life, water cycle, types of
water to be treated as well as the types of contaminates to be treated and
methods of water treatment including; ultraviolet light, filtration, water
softening, reverse osmosis, ultra-filtration, deionization and powdered
activated carbon treatment.

CHM313: Introduction to nonanoscience

This course will explore the underlying science behind nanotechnology, and
to provide a comprehensive overview of synthesis methods of nanomaterials
including inorganic nanostructured and nanocomposites ranging from ‘top-
down’ lithography approaches to ‘bottom-up’ and self-assembly. The course
will also cover different methods for characterization of different
nanostructured materials. In addition, new properties at the nanoscale as the
finite size effects, called quantum size effects, playing a crucial role in
determining the physical and chemical properties, e.g. electronic structure,
charge-transport mechanisms, optical and mechanical properties will be
covered.
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CHM315: Analytical Biochemistry

Introduction to biostudies including characterization and quantitative
analysis of biomolecules by using various analytical methods including
biosensor, electrophoresis,mass spectrometry, fluro-immunoassays, blood
gas analysis, cell counting and automatic analyzers.

CHM317: Chemistry of materials science

This course IS aims to understanding of the concepts and practices employed
in the science and technology of advanced materials. Metals, ceramics,
polymers and composite materials will be covered . The course shows that
behavior of materials is directly linked to their fundamental structures , and
how structures and hence properties may be altered through processing ,
design and environmental protection and degradation will be considered.
Examples of recent applications of novel materials will be given. Advanced

techniques available for materials characterization will also be introduces.

Level (3) — Second Semester

CH302: Instrumental analysis (3)

This course discuss in details the theoretical bases, validity, design and
applications of the electrochemical techniques in chemical analysis such as
potentiometry and ion-selective electrodes, polarographic and voltammetric
techniques, amperometric titrations, coulometry, electrogravimetry and
conductometric methods.

CH304: Chemistry of natural products and raw materials

Sweetners - sucrose, glucose, fructose, lactose and alditols. Natural
intensive sweetners. Chemical transformation of sucrose. Biochemical
transformation of sucrose. Utilization of glucose. Utilization of fructose.
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Cellulose. Industry of esters and ethers of cellulose. Starch. Chitine,
pectins, hemicellulose. Lignin. Gums and exudations. Heparine, insulin,
essential fatty acids, glycogen, gelatin. Recoverable fuel sources.

Practical, 3 hrs : Element test and general scheme for identification of
organic materials.

CHM306: Chemistry and processing of fertilizers and pesticides

The course aims a comprehensive study to the different fertilizers and
means of production from raw material. In addition, important pesticides
and herbicides such as organo-phosphorus and halogens will be studied.
The effect of these compounds will be shown from environmental point of
view. This course discusses rationale behind the development of pesticides,
physical and chemical properties as well as their use, modes and site(s) of
action in relation to chemical properties, uptake, translocation and
metabolism in target and non-target organisms, the principles of assessing
pesticide selectivity, development of pesticides in industry and public
institutions, formulations of pesticides and use of adjuvant to enhance
efficacy, aquatic and terrestrial ecotoxicology in relation to pesticide loads,
intentional and not intentional discharge in the environment and risk
assessment of the pesticide use.

CHM308: Chemistry and processing of oils and fats

This course describes the structure, classification, Chemical and physical
characteristics of fats and oils. It gives impart knowledge on isolation and
purification of fats and oils. It deals with the manufacture of these classes of
products and its use in the technology of soap, lubricants and cosmetics.
The impact of oil and fat technology waste material on the environment is
also studied.

CHMZ310: Applications of nanomaterials

Emphasis is placed on understanding the properties of nanostructures that are
utilized in advanced engineering applications, including catalysts for fuel and
solar cells, biomass conversion, carriers of drug delivery, and inorganic
membranes for gas separation. The course will also provide the necessary
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background for understanding key applications in the areas of smart
materials, devices and sustainability: sensors, solar cells, optoelectronics,
nanophotonics, and in the biophysics and biomedical fields.

CHM312: Coordination and organometallic chemistry

This course explains nomenclature, structure, properties, and reactivity of
coordination compounds. Topics include theories of metal-ligand bonding
(crystal field theory and molecular orbital theory), electronic spectra,
detection and structural determination of complexes, isomerism among
inorganic complexes and its stability, biological and industrial applications
of coordination compounds. The course also focuses on the nature, bonding,
structure and reactivity of organometallic compounds including; alkyl and
alkene complexes as well as those containing delocalized cyclic systems. The
synthesis and applications of organometallic compounds in industrial,
biological and catalysis is discussed.

CHMZ314: Solid state chemistry and Applied Radiochemistry

This course provides the bases of crystallography, polymorphism in solids,
defects in solids, the exciton concept, intermediate states of solids,
amorphous materials, liquid crystals, band theory of electronic structure,
semiconductors, photovoltaic devices and techniques in solid state chemistry.
Introduction to the production and decay of radioactive nuclides, the
structure and properties of nuclei, and the applications of nuclear and
radiochemical techniques to current scientific problems.

CHM316: Organic spectroscopy

This is a study of modern spectroscopic techniques used in the determination
of molecular structure with emphasize on the interpretation of spectra
including nuclear magnetic resonance, ultraviolet, infrared and mass
spectroscopy.

Practical ,2hrs : Experiments for detection of A and € of some coloured
materials

CHM318: Pharmaceuticals chemistry
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This module will cover the actual status of biotechnology and its applications
in pharmaceutical industry. The module will emphasize the pharmaceuticals
expressed in plants, particularly the use of transgenic plants as functional
neutraceuticals and the use transgenic plants and plant cell culture as
bioreactors of secondary metabolites and recombinant proteins. Other topics
of this module may include the process of DNA vaccines, characterization
and bioanalytical aspects of recombinant proteins as pharmaceutical drugs
and maintaining high standards in quality assurance of products.

Level (4) — First Semester

CHMA401: Chemistry of polymers and synthetic fibers

This course describes various methods for classification, synthesis and
characterization of the most important polymer types. It also discussed the
manufacturing techniques such as radical, cationic, anionic polymerization;
copolymerization; Ziegler-Natta polymerization; step growth polymerization;
suspension and emulsion polymerization. It deals with different types of
synthetic fibers such as polyamides, polyesters, acrylics and polyolifines and
the types of dyes that applied to each fiber. This is introductory course to
macromolecules and synthetic polymers including free radical and ionic
polymerization, molecular weights distribution, mechanical and viscoelastic
properties, polymer structure in relation to utilization, terms and concepts of
addition, condensation and ring opening polymerization, synthesis of
industrially important polymers, relationship between physical properties and
molecular structure of polymers as well as additives that improve the
properties of plastics.

CHMA403: Petroleum chemistry and petrochemicals

This course provides general idea about the importance, occurrence and
origin of petroleum, composition and specifications of crude petroleum and
its products as well as some physical aspects concerning petroleum fuels,
manufacturing processes, oil refinery and separation processes, production of
motor and jet fuels, cracking, reforming, isomerization, refining and treating
processing, petrochemical industries and petrochemistry in everyday life.
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CHMA405: Cement and ceramic industry

This is an introductory course to materials science and concerns with ceramic
and cement raw materials, their beneficiation and characterization, crystal
structure of ceramics and glasses, structural defects and types of ceramics
and glasses as well as their fabrication technology, properties of ceramic and
glass materials (mechanical, thermal, electrical, optical, magnetic and
chemical), ceramic composites and cements, composition, reactions and
manufacturing are discussed.

CHMA409: Chemistry and processing of textile and dyes

This course provides the fundamentals of textile fibers including fiber
structure, properties, identification, classification (cellulose, cotton flax,
hemp jute-man-made, rayon acetate and triacetate protein, wool and silk
mineral fibers) man-made fibers, processing of textiles (purification and
preliminary singeing, designing, scouring, bleaching and mercerizing
dyeing) and kinds of forces by which dye molecules are bound to the fiber.

This course offers correlation of color and chemical constitution, synthetic
routes for popular dyes of important types, electronic mechanisms for
reactive dyes, chemistry of dye interactions with light, washing and other in-
use influences, economic and environmental considerations, classification of
dyes (nitroso, nitro, azo, triarylmethane, xanthane, vat, indigo, anthraquinone
and reactive dyes), mechanisms of dyeing, basis of modern techniques for
color specification, measurement, control, applications of color science to
textiles, plastics, and color reproduction.

CHMA411: Applied molecular spectroscopy

This course provides discussion for electromagnetic radiations and
interactions between light and matter, theoretical bases of resonance
spectroscopy, rotational spectra of diatomic molecules, IR- spectroscopy,
vibration of diatomic vibrating rotary, Raman spectroscopy, electronic
absorption spectroscopy of atoms, diatomic and polyatomic molecules as
well as applications of spectroscopy to structural investigations.
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CHMA413 Small Industries Management

This instruction is provided so that student will study what management is
within the context of the contemporary business environment in the field of
small industries. Student will discuss the management of human resources,
production, marketing and finance. Additional areas of study will be time
management and indexing and filing systems. Application of management
principles to lab organization, budget preparation, purchasing processes,
inventory control, preparation for inspections, project management, advisory
servicing will be discussed.

CHMA415: Corrosion and protection of metals

This course covers important topics of electrochemistry including: electrode
potentials, electrochemical galvanic and electrolytic cells, metallurgical
elements, alloyed steels, metallic corrosion in various environments,
passivity and polarization phenomenon, atmospheric corrosion, corrosion in
soil and in dry gases, hydrogen evaluation and oxygen reduction corrosion,
electrochemical corrosion, corrosion types influenced by mechanical factors,
corrosion protection by change in the corrosive medium, anodic and cathodic
protection, surface coating for corrosion protection, and potential pH
diagrams of some important metals.

CHA417: Food chemistry and analysis

The course aims to present basic information on the composition of foods
and the chemical and physical characteristics they undergo during
processing, storage, and handling. Food additives, regulatory control of food
composition, quality and safety, would be emphasized. Role of water in food
properties, Lipids, functionality of proteins, enzymes and carbohydrates
serve many functions in foods, so, those would be also reviewed. Techniques
relevant to compositional analysis of foods are going to be introduced to
enable students for demonstrating practical proficiency in food analysis.

CHMA419: Applied theoretical chemistry

This is introductory theoretical chemistry with an emphasis on the
fundamentals of quantum mechanics, potential well, hydrogen atom, many-
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electron atoms, Hartree-Fock approximation, diatomic molecules, neutral
molecules, application of quantum mechanics to solve problems in
chemistry, investigation of electronic structures of atoms, molecules,
compounds, and explanation of reaction mechanism, spectroscopy and
molecular structures.

Level (4) — Semester (2)

CHA402: Essay & Research

This course is designed to give students the chance to work on a special
project to demonstrate their critical scientific thinking skills by reviewing
literature, designing experiment, writing report in the format of mini-review
or journal paper, and presenting a poster in verbal scientific language.

CHA404: Chemistry of detergents and paints

This course describes surfactants (chemistry, theory, and application) and
chemical structures of commercially available surfactants. The course covers
both scientific and technical aspects of detergents and cosmetics
manufacture. The active ingredients and additives involved in this industry
are studied with its selective properties. The course will cover miscellaneous
application of soap-based products, testing and evaluation of soaps,
chemistry and technology of synthetic detergents (anionic, cationic, non-
ionic, and amphoteric), detergent additives and modern trends in detergent
formulations, testing and evaluation of synthetic surfactants. In addition, this
course includes definitions of paint components such as pigments, vehicles,
binders, thinners, solvents, and paint additives. It discusses types of paint
drying and curing methods, such as solvent evaporation, air and moisture
curing, and catalytic action, heat conversion, and chemical crosslinking. Also
it studies the technology of synthetic resins like polyesters, polyurethanes,
UF, MF, epoxy, silicones, and rubber resins.

CHMA406: Labs and guality managements

This course describes: general concept of quality (products, services),
quality parameters, customer International standardization, legislation
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models for quality assurance, quality policy and planning, management,
organization and personnel, general terms used in quality management,
elements of quality system: identity, impartiality, independence, integrity
elements of quality system: quality manual, quality control, handling of test
samples accreditation of testing laboratory, laboratory assessment, criteria
and rules methods of QC: blanks, recovery, evaluation of repeatability,
control charts validation of analytical methods, system suitability tests,
calibration, traceability and reference materials; errors in analysis inter-
laboratory test comparisons, proficiency testing, sampling of food
commodities, environmental sampling, sampling plans interpretation of
laboratory data, data validation, archiving and data accessibility.

CHA408: Industrial applications of Thermal Aanalysis

The Course will provide a comprehensive overview of definition and
theoretical bases of thermal analysis techniques and overview of the latest
developments of the main thermal analysis techniques including DSC,
modulated temperature DSC, fast scan DSC, TG, evolved gas
analysis, thermomechanical and dynamic thermomechanical analysis,
sample controlled techniques and micro- and solution calorimetry. Some
applications in quality control and characterization of materials in polymers,
pharmaceuticals, electronic, cosmotics, ceramics, and alloys are included.

CHMA410: Unit operation and control

Unit operation and control is technology advances in the understanding of
units control and their mechanisms will also be a major topic of the course.
The course provides an introduction to the skills needed to manage and
complete an independent research topic. A participating industrial or
government laboratory in cooperation with departmental supervisors will
select the topic.

CH 412: Forensic Chemistry

This course is an introduction to the use of science and the scientific method
and techniques in law and criminal justice, with detailed examination of the
techniques of forensic chemistry including organic, inorganic, and
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instrumental analysis. Topics include gunshot residue, drugs and toxins,
paint, arson and explosives, and biochemical methods such as
electrophoresis, quality assurance, courtroom testimony, laboratory
accreditation, and analyst certification will be discussed.

CHMA414: Environmental Chemistry

This is an introductory course in the chemistry of environment. The chemical
nature of environmental processes is examined with a major focus on
atmospheric and aquatic chemistry, urban pollution, climate change, and acid
rain. In addition, the use and environmental fate of heavy metals, chlorinated
organic chemicals, and pesticides are discussed. The different techniques
used in pollution analysis are given.

CHMA416: Paper industry and printing materials

This course describes nature of paper and its important properties (air
permeability, absorbency transparency-pH, fiber direction) as: a) a printing
materials and b) a packaging material. Chemistry of paper and board raw
materials, manufacture of paper, and structure of wood (mechanical,
chemical, mechanochemical, screening, cleaning and bleaching) will be
covered. Different types of pulp and uses of non-fibrous components of
paper the paper, and machine-finishing operation (calendaring, laminating-
coating) will also described. Coating, paper properties, testing-general
requirements of printing paper, economics of paper Manufacture-Egyptian
standards will be highlighted.

CHMA418 Polymer Technology

Through this course, the students will be able to understand and learn
technical knowledge in polymer materials like plastic, rubber, latex, their
quality control, designing and production. So this course prepares the
students to apply the knowledge gained to solving the problem faced by
polymers industry related to its production and applications, including those
aspects of processing, structure and properties of polymers needed in
materials engineering designs using these materials.
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	This module will cover the actual status of biotechnology and its applications in pharmaceutical industry. The module will emphasize the pharmaceuticals expressed in plants, particularly the use of transgenic plants as functional neutraceuticals and t...

